The rRNA gene restriction patterns of 92 isolates of Haemophilus influenzae biogroup aegyptius, associated with conjunctivitis or Brazilian purpuric fever in the State of SAo Paulo, Brazil, were studied with 16 + 23S rRNA from Escherichia coli as a probe. All strains were classified into 15 patterns. Isolates from Brazilian purpuric fever cases were seen only in patterns 3 (most frequently) and 4 (rarely), whereas isolates from conjunctivitis were found in all 15 patterns. The study demonstrated that rRNA from E. coli can serve as a probe for molecular epidemiology.
In October 1984 in the small town of Promissao, State of Sao Paulo, Brazil, 10 children 0 to 10 years of age died after a purpura fulminans syndrome without any sign of meningitis. Almost all of these children had suffered from a purulent conjunctivitis 3 to 15 days before developing high fever, abdominal pain with vomiting, and purpura (2) . This syndrome, called Brazilian purpuric fever (BPF) (2) , was subsequently observed in 1985 in Sao José do Rio Preto (State of SAo Paulo) and in 1986 in Serrana, Fartura, Guatapara, and Presidente Prudente (State of Sâo Paulo). A gram-negative bacterium reported as Haemophilus aegyptius was isolated from the blood of several patients with BPF (3) .
At the same time, conjunctival cultures were obtained from patients with purulent conjunctivitis and normal controls in several towns of the State of Sao Paulo. Strains isolated from conjunctiva were reported as H. aegyptius (2) . No epidemiological marker was available to differentiate BPF strains from other isolates with the characteristics of H. aegyptius.
A century ago, Koch (9) observed small bacilli associated with purulent conjunctivitis in Egypt. Weeks (18) (1, 6, 12) . Casin et al. (6) proposed that H. aegyptius be considered as a subjective synonym of H. influenza. Some minor genomic heterogeneity was observed in the H. aegyptius-H. influenza genospecies, although no subspecies could be delineated (6) Kilian 3 , which was at the border of the H. influenzae-H. aegyptius genospecies (6), were included for comparison.
DNA preparation. Levinthal stock was prepared by adding 10% defibrinated horse blood to boiling brain heart infusion (Difco Laboratoriels, Detroit, Mich.). The medium was filtered through filter paper and sterile 0.22-,um nitrocellulose filters (Millipore Corp., Bedford, Mass.). Levinthal broth was prepared by mixing 1 volume of Levinthal stock and 3 volumes of Todd-Hewitt broth (Difco). For each strain, overnight shaken cultures at 37°C in 30 ml of Levinthal broth were centrifuged at 5,000 x g, and the pellet was suspended in 10 ml of a solution containing 0.1 M NaCI, 0.05 M EDTA, and Tris, pH 8.0.
The cells were lysed, and high-molecular-weight DNA was extracted and purified according to Brenner et al. (5) .
Gel electrophoresis of endonuclease-cleaved DNA. Purified DNA samples (5 ,ug) were cleaved by restriction enzymes EcoRI and EcoRV (1 U/,ug of DNA) according to the instructions of the manufacturer (Amersham International, Amersham, England). The digestion was done at 37°C for 16 h and stopped by heating at 65°C for 10 min. The separation of DNA fragments was done in 0.8% (wt/vol) agarose (type II, medium EEO; Sigma Chemical Co., St. Louis, Mo.) gel in Tris-acetate buffer (Tris-acetate, 0.04 M; EDTA, 0.002 M; pH 8.1) by horizontal electrophoresis (10) .
After completion of electrophoresis, the DNA fragments in the gel were stained by ethidium bromide (1 ,ug/ml) and photographed under UV light. Radioactive Fragment sizes were calculated from migration distances, using a personal TRS80 model 100 microcomputer and a BASIC program derived from that described by Schaffer and Sederoff (13) . For fragment sizes of 754 to 9,007 bp, only the 14 fragments of Raoul I in that range were used as standard in the computation. This gave calculated sizes of standards within 1% of their actual sizes. For fragment sizes >9,007 bp, the six fragments of Raoul I ranging from 4,360 to 18,520 bp were used as standards in the computation. This gave calculated sizes of standards within 3 to 5% of their actual sizes. The use of the total set of standard fragments yielded poorer precision in the computations.
Earlier experiments used the rRNA gene restriction pattern of Serratia fonticola (seven fragments ranging from 5,400 to 14,500 bp) as a standard (7). However, the extrapolated fragment sizes were inaccurate when smaller than 5,400 bp. Side-by-side comparison of patterns was often needed to decide whether two bands were identical. This fragment size marker was abandoned when Raoul I was made available. Figure 1 is a photograph of a typical autoradiogram showing rRNA gene restriction patterns. Strong bands and weaker bands are visible. With the exception of one strain which showed only three strong bands, each other strain studied showed six to eight strong bands and one to five weak bands which were not visible on all autoradiograms. Figure 2 gives a normalized representation of patterns given by 92 clinical isolates of H. influenza biogroup aegyptius and three reference strains. The fragment sizes indicated are average sizes. The standard deviation in the calculation of averages was 0.1 to 1.3% for sizes ranging from 1,000 to 7,500 bp and 2 to 4% for sizes >7,500 bp.
RESULTS
Fifteen major patterns were found among clinical strains. (Fig. 2) Fig. 3 . Patterns 3 and 4, which differed by the position of only one band when EcoRI endonuclease was used (Fig. 2) , are again different when EcoRV endonuclease is used. All DNAs were not submitted to cleavage by EcoRV since preliminary results did not yield additional information to that gained with EcoRI.
DISCUSSION
The determination of rRNA gene restriction patterns can be useful for the identification of homogeneous genomic species of bacteria (7) . In some species, however, several patterns can be observed (7) (4) . A skin scraping from a purpuric lesion from one child who died (2) and all positive blood cultures (3) grew pattern 3 organisms.
Pattern 4 isolates were not found in Serrana, where most BPF cases occurred. In fact, three pattern 4 isolates were from the eyes and throat of a single patient in SAo José do Rio Preto. Fatal cases were associated with either pattern 3 or 4 (4) .
The efficiency of rRNA gene restriction pattern determination as an epidemiological tool compared with clinical history, plasmid restriction fingerprinting, protein electrophoresis, and multilocus enzyme electrophoresis was demonstrated in a companion paper (4) . A difference occurred in the case of RNA patterns 3 and 4, which were not separated by other methods. These patterns are likely to represent two different clones since differences in patterns obtained with EcoRI were confirmed by differences in patterns with EcoRV (the cleavage sites of these enzymes are different).
It would be interesting to determine the rRNA gene restriction patterns of H. influenzae biogroup aegyptius isolated in different countries and to see whether pattern 3 or 4 occurs. The rRNA gene restriction patterns of Brazilian strains of H. influenza biogroup influenza are being studied in our laboratory. Preliminary results show a large variety of patterns different from those described here for biogroup aegyptius.
